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@ Paging system. 

(g) A paging system allows an on-board radio unit of a vehicle 
telephone for business use to serve as a repeater as needed. 
An on-board repeater is mounted on the same vehicle as the 
on-board radio unit while a portable unit Is removably mounted 
on the repeater. When the portable unit Is removed from the 
on-board repeater, the on-board radio unit functions as a 
repeater. Even when a person who uses the vehicle on which 
the telephone Is mounted is away from the vehicle with the 
portable unit, a desired voice message can be transferred to the 
person immediately. 
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Description 

PAGING 



BACKGROUND OF THE INVENTION 

The present Invention relates to a paging system 5 
and. more particularly, to a paging system in which a 
mobile or on-board radio unit of a vehicle telephone 
for business use may function as a repeater as 
needed. 

As well known in the art, a vehicle telephone for 10 
business use includes a central radio station and 
mobile radio units which are individually mounted on 
vehicles. The central station transmits a particular 
call signal to desired one of the mobile units over a 
radio channel and, thereafter, a communication is 75 
held between the two remote stations. When a call 
from the central station is received by the mobile unit 
while a person who is expected to operate the 
vehicle is away from the vehicle, a call lamp provided 
on the mobile unit is turned on to allow the person to 20 
see the call and, then, take any necessary action 
when he or she returns to the vehicle. 

On the other hand, a paging system is im- 
plemented with a central radio station and portable 
receivers which may individually receive call signals 25 
from the central station. Any of the receivers which 
has received a call signal and determined that the 
call Is meant therefor drives a speaker or the like to 
alert a user of the receiver to the call by an audible 
connect tone. Some of modern paging systems 30 
proposed are capable of transferring even voice 
messages to the users of such portable receivers. 

Assuming a salesman who is engaged in sales 
activities aided by a vehicle on which a telephone for 
business use is mounted, connection may eventually 35 
be established between the central radio station and 
the salesman even if the salesman is away from the 
vehicle. However, this is unachievable unless the 
salesman returns to the vehicle and, therefore, lacks 
in rapidity or directness. An Implementation which 40 
may be contemplated to solve such a problem is 
providing the salesman with a portable receiver of a 
paging system. This implementation, however, 
brings about another problem that a call cannot be 
perceived by the salesman without needing two 45 
consecutive and troublesome steps, i.e., calling up 
the salesman who is expected to be In the vehicle by 
a vehicle telephone procedure and, if the salesman 
is absent in the vehicle, calling him or her up again by 
a paging procedure which is different from the 50 
vehicle telephone procedure. 

SUMMARY OF THE INVENTION 

It is, therefore, an object of the present invention 
to provide a paging system which allows a voice 55 
message to be transferred rapidly or directly to a 
person who is expected to operate a vehicle on 
which a telephone for business use is mounted, 
even if the person is away from the vehicle. 

It is another object of the present invention to 60 
provide a generally improved paging system. 

A paging system of the present invention com- 
prises a central radio station for collectively controll- 



ing the system, an on-board radio unit connected to 
the central radio station by a first channel to receive 
a call signal and a voice message from the central 
radio station while transmitting to the central radio 
station an absence answer signal and a repeat start 
signal which are directly inputted to the on-board 
radio unit, and on-board repeater electrically con- 
nected to the on-board radio unit and mounted on 
the same vehicles as the on-board radio unit, and a 
partable unit removably mounted on the on board 
repeater and, when removed from the repeater to be 
carried, connected to the repeater by a second 
channel which is different from the first channel. 

in accordance with the present invention, a paging 
system allows an on-board radio unit of a vehicle 
telephone for business use to serve as a repeater as 
needed. An on-board repeater is mounted on the 
same vehicle as the on-board radio unit while a 
portable unit is removably mounted on the repeater. 
When the portable unit is removed from the 
on-board repeater, the on-board radio unit functions 
as a repeater. Even when a person who uses the 
vehicle on which the telephone is mounted is away 
from the vehicle with the portable unit, a desired 
voice message can be transferred to the person 
immediately. v 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and 
advantages of the present invention will become * 
more apparent from the following detailed descrip- 
tion taken with the accompanying drawings in which: 

Fig. 1 1s a schematic block diagram showing a * 
paging system embodying the present inven- 
tion; 

Fig. 2 is a perspective view representative of 
a relationship between an on-board repeater 
and a portable unit associated therewith; 

Fig. 3 is a block diagram schematically 
showing a specific construction of the on board 
repeater; 

Figs. 4A to 4F are timing charts demonstrat- 
ing the operation of the on-board repeater; 

Fig. 5 Is a schematic block diagram showing a 
specific construction of the portable unit; and 

Figs. Figs. 6A and 6B are timing charts 
representative of the operation of the portable 
unit. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 
Referring to Fig. 1 of the drawings, a paging 
system embodying the present invention is shown 
and generally designated by the reference numeral 
10. As shown, the paging system 10 includes a 
central radio station 12, an on-board radio unit 14, an 
on-board repeater 16, and a portable unit 18. The 
on-board radio unit 14 and repeater 16 and the 
portable unit 18 constitutes a mobile radio system in 
combination. The central station 12 and the on- 
board unit 14 are interconnected by a radio channel 
20, so that a call signal and a voice message may be 
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transmttted from the central station 12 to the 
on-board unit 14. This is well known in the art In 
relation to a vehicle telephone system for business 
use and, therefore, details thereof will not be 
described for simplicity. What characterizes the 
present invention is that the on-board unit 14 serves 
as a repeater for interconnecting the central station 
12 and the on-board repeater 16 as needed. To 
implement such a repeater function of the unit 14, 
signals are directly interchanged between the unit 14 
and the repeater 16. Specifically, the on-board unit 
14 delivers to the repater 16 a call receive signal and 
a receiver signal which are representative of, 
respectively, a'call and a voice message which are 
sent from the central station 12. Also, the on-board 
unit 14 receives a press signal and a microphone 
signal from the repeater 16 and transmits the 
microphone signal to the central station 12. 

The on-board repeater 16 is electrically connected 
to the on-board unit 14 and mounted on the same 
vehicle. As shown In Fig. 2, the portable unit 18 Is 
removably mounted on the repeater 16. When the 
portable unit 18 Is removed from the repeater 16 and 
carried away from the vehicle, it Is connected to the 
repeater 16 by a radio channel 22 which is different 
from the previously stated channel 20. 

Referring to' Fig. 3, a specific construction of the 
on-board repeater 16 is shown. The repeater 16 is 
generally constituted by a control section 24, a 
signal generating section 26, a switching section 28, 
a transmitting section 30, an antenna 32, and a 
portable unit detecting section 34. The portable unit 
detecting section 34 delivers to the control section 
24 a signal which Is representative of the presence/ 
absence of the portable unit 18 on the repeater 16. 
For example, as shown in Fig. 4A, the detecting 
section 34 produces an output which Is logical ONE 
when the portable unit 18 Is present on the repeater 
16 and logical ZERO when it is absent. 

In detail, In response to a call receive signal from 
the on-board unit 14, the control section 24 of the 
repeater checks the output level of the portable unit 
detecting section 34 and, if it is ONE, does not 
perform any operation as in a conventional vehicle 
telephone for business use. On the other hand, 
when a call receive signal. Fig. 4B, Is applied from the 
on-board unit 14 to the repeater 16 while the output 
level of the detecting section 34 Is ZERO, the control 
section 24 energizes the signal generating section 
26 causing it to generate an absence answer signal 
36, a repeat start signal 38, and a call signal 42. 
Simultaneously, the control section 24 turns ON a 
press signal Fig. 4D, and generates a microphone 
signal, Fig. 4C, the press signal and microphone 
signal being fed to the on-board unit 14. 

The microphone signal consists of the previously 
stated absence answer signal and repeat start 
signal. As shown in Fig. 4C, the absence answer 
signal 36 Is s?nt first and, then, the repeat start 
signal 38, At the same time, the control section 24 
connects the switching section 28 to the signal 
generating section 26 while controlling the transmit- 
ting section 30. As a result, the call signal 42 
outputted by the signal generating section 26 Is 
transmitted through the antenna 32 to the portable 



unit 18 over the channel 22. Subsequently, the 
control section 24 actuates the switching section 28 
into connection with the on-board unit 14 while 
controlling the transmitting section 30. This causes 

5 the receiver signal, I.e., voice message 40 applied 
from the unit 14 to be transmitted, as a voice 
message 44, to the portable unit 18 over the channel 
22 (see Fig. 4E). Hence, the signal received by the 
portable unit 18 consists of the call signal 42 and the 

w voice message 44, as shown in Fig. 4F. 

The on-board repeater 16 is disenabled when the 
call signal from the on-board unit 14 becomes OFF, 
when a timer built In the control section 24 Is counts 
up a predetermined period of time, or the like. 

15 As shown In Fig, 5, the portable unit 1 8 includes an 
antenna 46, a receiving section 48, a switch section 
60, a speaker 52. and a control section 54. The call 
signal 56 and voice message 68 which constitute a 
received signal, Fig. 6A, and come In through the 

20 antenna 46 are demodulated by the receiving section 
48, the call signal 56 being fed to the control section 
54 first. The call signal 56 and the voice message 58 
correspond to the call signal 42 and the voice 
message 44, respectively. In response, the control 

25 section 54 decodes the call signal 56 and, if it Is 
meant for the own unit, controls the switch section 
50 to connect the receiving section 48 to the 
speaker 52. Consequently, the voice message 58 
which follows the call signal 56 is applied from the 

30 receiving section 48 to the speaker 52 resulting that 
the voice message Is produced through the speaker 
52 (see Fig. 6B). 

With the above construction, the paging system in 
accordance with the present invention allows a voice 

35 message to be promptly transferred to a salesman 
or the like who Is away from the vehicle with the 
portable unit 18. A timer is Installed in the control 
section 54 so that the portable unit 18 may be 
disenabled upon the lapse of a predetermined 

40 period of time. 

In summary, it will be seen that the present 
invention provides a paging system which is capable 
of transferring a desired voice message to a person, 
who is expected to use a vehicle telephone for 

45 business purpose, promptly or immediately without 
resorting to the conventional troublesome proce- 
dure even if he or she Is away from a vehicle on 
which the telephone Is mounted. This unpre- 
cedented advantage Is derived from a unique 

50 arrangement wherein an on-board radio unit and an 
on-board repeater are mounted on the same vehicle 
with a portable unit removably mounted on the 
repeater, the on-board unit serving as a repeater 
when the portable unit Is removed from the on-board 

55 repeater. Another advantage attainable with the 
present Invention Is that a desired paging system 
can be constructed simply by mounting the on- 
board repeater with the portable unit in the same 
vehicle as the on-board radio unit. 

60 Various modifications will become possible for 
those skilled in the art after receiving the teachings 
of the present disclosure without departing from the 
scope thereof. 
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Claims 

1 . A paging system comprising: 

a central radio station for collectively con- 
trolling said system; 

an on-board radio unit connected to said 
central radio station by a first channel to receive 
a first call signal and a voice message from said 
central radio station while transmitting to said 
central radio station an absence answer signal 
and a repeat start signal which are generated at 
said on-board radio unit; 

an on-board repeater electrically connected 
to said on-board radio unit and mounted on the 
same vehicle as said on-board radio unit; and 

a portable unit removably mounted on said 
on-board repeater and, when removed from 
said repeater to be carried, connected to said 
repeater by a second channel which is different 
from said first channel. 

2. A paging system as claimed in claim 1, 
wherein said on-board repeater comprises: 

detector means for detecting whether or not 
said portable unit is mounted on said on-board 
repeater; 

signal generating means for generating said 
absence answer signal, said repeat start signal 
and a second call signal which Is meant for said 
portable unit; and 

control means for, when said portable unit is 
not mounted on said on-board repeater, re- 
sponding to a call receive signal, which said 
on-board radio unit produces in response to 
said first call signal, by controlling said signal 
generating means to send said absence answer 
signal and said repeat start signal to said 
on-board radio unit while, at the same time, 
sending said second call signal to said portable 
unit, said control means sending said voice 
message to said portable unit. 

3. A paging system as claimed In claim 2, 
wherein said portable unit comprises control 
means for decoding said second call signal 
received and, if said second call signal Is meant 
for said portable unit, causing a speaker to 
produce a voice message which is received 
after said call signal. 
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